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(54) ORGANIC EL COLOR DISPLAY 

(57)Abstract 

PROBLEM TO BE SOLVED: To facilitate manufacture and to prevent the rupture of an organic EL 
structure by providing a transparent plate having a column in the organic EL structure-un laminated 
part and sealing the structure arranged by providing a prescribed void on the structure supported by 
the column. 

SOLUTION: A display has an organic EL structure by laminating an electron injection electrode 1 6, 
an organic layer 17 and a hole injection electrode 18 in order on a base board 11, and has a column 
20 in this structure-un laminated part. The structure does not make contact with a transparent plate 
23 having a fluorescent converting layer 22 and/or a color filter layer 21 by this column 21, so that 
the rupture of the structure can be prevented. Its handling is also facilitated. A height of the column 
20 is preferably set to a range of 1 to 1 0 /im.A void between the structure and the fluorescent 
converting layer 22 is desirably set to 0.5 to 5 Jjt m. The transparent plate 23 preferably has not 
less than 70% in transmissivity of the emitting light. 
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tt»1t*:*tf**aaJUB*5 i: if/* fcte* 7 - 7 -< 
ST^r>f^F y **K»*>f ^<£>W«E L#^-:r 
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[tt*9( 3 ] 9iflESM4RO*3t3t^aia*36S 7 0 %JK 
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[0 0 0 1] 

^^WCBU SfeKiBJUl^B. ^^-^V^^ 0 ^ 
[0 0 0 2] 

v^o i*Ui, »K->^iMk>f (i to) ftif 

(A 1 Q 3) ftifOS*«Mr*:»*»fcbTaJiL, * 
IfftSlOO^bSlO, 0 0 Ocd/m 2 ir^£>TS5V> 

[0 0 0 3] ir*>T% :oj;3^tiELmffl^ 
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[0 0 0 4] m%&&&<D&%&*mk£ J &Z>& t 2*b L 
"Ctt, 0dx.fi SID 96 DIGEST - 18514. 2: Novel Transpar 
ent Organic Electroluminescent Devices G.Gu,V.BBul 
ovic , P . E . Burrows , S . RForr est ,M.E. Tompson K £ tl 

^^t"CV^^>^7 7— ^l^t^^f- (heterostructure organic so 
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light emitting devices) R, G, B&*\CMlfcls 
tcmytm (Red ETL, Green ETL, Blue ETL) Z^-t^M 
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*Lfc**K»Ji*J:tf/*fcB*9 — 

*«E L*^ <D*^#J*^# Sfc«>, «*^*«T?*«ffi 

T*fc6ii>6>9?K **3C«»S3J:W/*fctt*9— 7>r 

H*3J;t5/4fctt* 5— /i'* — JBS:^* — 

*o±^*»EL»JBM**raJBi-a. — #M* 
»:tft GWJIh 5 ©^^yfy^o 

AW^JiIf^S U ro±fcS3Ka£HUB43itf/*fc 

±^»*3C»Si3<fct//4fc«:*9-7^/v^--aS:^ 
?-^»*t5CtttT?*ftV\ ^T«EL«Jfifl:±^ 
**»Ji*5J:r5/4fctt*7— /u*— JlSrRJt-Cw 
ttSr^^-^v^-t-Si:. *«EL«Jt<»3»«ixTb* 

5o tit, aw»ih«*raw*— ^ttA««±«cK 
tf\ i©a««fc***JMI*5J:tf/*fcf4*9— 

*t^**±v^"e. i^SM«i:*«EL»5gff4:3as» 

[0 0 0 6] 

tmBx\ *«EL*jsflc<7>W[«36s*<. mM±£*ift 

[0 0 0 7] 

[0008] (i) «4E±t-. m^SLAmmt, im 

fc*«EL»5t#Sr*U i^fiELfg^SiS 

fltT«B*»EL«3fi#Sr»iht"5aM«Sr^rb. SUISSE 
miB*r»EL«Jfi*i:»iS]-r5ffij::S3fctt«j«Sr 
*tf****»a3J:W/**:tt*7 — 

(2) «riB3Etto*s^i — i o jim-efc5-tia - 
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(1) CD Will E L*7-f^X/W Q 

( 3 ) ffls&mwm<nmit!>t<r>mmm* i o %m±x& 

•5±1E (1) */cli (2) (OfiSEL*7-f^^l' 
[0 0 0 91 

«^#±(w/^o£|®£t£tt-tiam£3x. MfEfTISE L 
#i£ffc£^it-t6ilBJlt££*U HiJlEiSBjllSte. mJf2* 

[00 10] ^(DJ; tlwj;t9 x 

e Lffimm>nkx.mmm& <t u 5 /* 9 - 7 * /p* 

-»*«-*-5aM«i:S5«-r5ii:ds*<*9, #^E 

mz.*£ 9. fi*TW(^„ B „fcOTFTT^r^ 7V h 
y * * * ^co^> 7 -f * -7 Wf ^S3g-T 5 r t ax 

LTfc, ^BJKOS^t^J: *T<$ELlfli£{fc<kjg0J1 
ffJELTW^EL^^^-v^-^x 

« t e l mm& t tfmm-t z r t z &5± x # s . 

[0 0 11] #^c7>^r<&E L#7— f-f^^KOX 

i^T'ttUfJX x l-io^m, #l:3~5n 

fi, 0. 5~5 /i mffcS: ii&*#*LV\, 
[0 0 12] Sfttt, **EL«ififlc*S8IJH**fCV^<c 

t S3t^®*3 J; fete* 7 - 7 j _jg £ ^ 

-^St**:*^^ «ig^£9iS:ijg§Jft 
t>©fci-*itf.fcv\ > iiSTli. #^EL«it^» 
K* © T W © x :£ ft » o fc i y # A » o 
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1~1 0*te*©^K#fc»ltfc»)i-5Cli:iftS#*b 
V\> Stt©Bi 5 ~ 5 0 m mt-feS i i LV\ ft 
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[0 0 13] 3£a*#fiS;i-5«-Wi: LTtt. »»tttt«- 
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mimm.i&\t*'<-y* j $'*£.mmx'ffcmi,. mmmm 

[0 0 14] *%^<0^raEL*7— f-f^^WlCffi 
t^gWll ^7t3toail^7 0%«±T-fe5- t 

Six, »3t*^-t LT^ft»ff^#5>ttft< ftSffilp] 
20 [0015] SB^S<D|t^-(c{4, m%, iiy^-^m^^ 

[0 0 16] SB^^cO)¥$(4 N mcmfe&ivZ t<DT'(4 
ftV^S, 0. 5~1. 2mmgS-CfeSo 

[0 0 1 7] *BBJCD^rHEL7J7-^l'^7 e H'*M 
5t-r^l-i4, $f >• SfilUT F T or W SrgfS©Jg 

30 »i^RU SSo««K7t h !) y^77-f-«^ 

40 -mx.5«iifc4<45„ 

[0 0 18] *?SfBOf8iEL*7-f-f^rWOS 

fifceasria 1 iiic*$n5t«EL*7-f^ 

^T'Wfa, SSI 1±{C, TFT (»lh7^7 
^) 1 2 07W Jfe^tgl 3^7>LTI2i^mffil 4 
tSr*-t-5„ ^Lt, itll 5T-TFT12 tiElim 

«i 4i:*»6>«fi»*ixr, IfaAfgietfftii 

7 t *-/i^iUlffi 1 8 t $r*-f-5*«E LWit^^ai 

i^jitv^. ft*3, «^-aAmiii6ji, E^m^i 

so T^^ftv^^<7)^g6^1 9^3tft2 0^Kttf>ixTV> 
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£tf-e£S e 
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#I**tTFT 1 2 0^>T yfy^WTWSr* 

V\ TFT^ *«EL«®fl:0#pfm^«i95^K:tt?> 
*U t©*|Slil0^30/i mgffi -Cfc 5o ft*5, B 20 
f^t^li2 0 u mX 2 0 /x m— 3 0 0/imX300 

[0 0 2 1 ] Sfch(Cf3; x TFT<DEi»««aSRttbft 

«urattit*rtt<#p*.*«iiB3ftsab6 D iMStt, a 

U A 1 *3±wa»^JR (tfcUT i SrBftO , Til 
fcttftffr^v (T i n) o^fii^iS*^li2ia 

Sffi c f^^< A 1 : 9 0-10 0at%. T i : 

9 0—10 0at%, TiN: 90 — 100 mol%S^a 30 

#tf>S^)fcteffift^fc5tf, Al^Ti 0»^T?f4, T 
A l N A 1 *3j:t«»&fWS, 4#fcff*uv\ Ti 

WCSc, Nb, Zr, Hf, Nd, Ta, Cu, 
Si, Cr, Mo, Mn, Ni, Pd, P t&£Xfwm 

Sr. »4b<*ir.ixfe<o»W-*si 0at%«T, 40 
* L < tt 5 at%£*T\ Wteff * L < tt 2 at%«~P&* L 

[0 0 2 2] SOnmi^Ji. S 5>{^li 

lOOmnJ^Ji, #^1 0 0-5 0 0niD^U\ 
[0 0 2 3] t«E LM^l^ftAlg t T F T W 

v^tf, iifit 1 0 0—1 0 0 0nmSfti!"t-tt(iJ:V\ 

[0024] tf T<Dm&mmt^mKhm&t£<D^m 
mk<Dm\azmuat:&ftz>o $&mm&. s i o 2 §© so 
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ISlfT^RLfet©, SOG 

»t«lv^ii:W*U\ Sfc. MU», EMS 
[0 0 2 5] «ai©fSii«ftK£Stif, 

[0026] t«E L#36#tt, 

T% «[ftfflrttc(Dai*:iSfttt4 0 0 — 5 5 OnmSS^*) 
So 4*5, ^t°-^ii2oH±Tfeott)M^ 

[0 0 2 7] *38W(0*«E L#7— T^^Wte, 

[0 0 2 8] ^7-7>f;^-iClt WL^rf^^^ 

tf, f iE LiT-^*t5*i^«^l 7-7 ^ /V 

tt««tU\ Z.(DkZ$V h-pZ>ffiL 1^4 8 0nni 
KTOttftOatasi^SI^JSCS 6 0nm^_hcDifcg:<£> 
W04&-&4 9 0nmK±^jKSO5fe*)[9, * 
*ffiV^»^{-li5 8 0nmEJlTcO»*^)>t-e$)5c 
i54*7-7>f;U^-^ffiV^ NTSCi?, £>S 
v V*mf<D CRT ©feSafl^BItS - 4: tf ff * L 

h^^VttMcOBM- 7. SR- 13?«:JB^-C9J 
£^#5 0 ^7-7^;^- Jf^Jf^teO. 5 — 20// 

m a*ii-ix«iv^ 

[0 0 2 9] *fc x «*##JWKo±5**^*KS:ffl 
v ^ # 5 — ^ ^ — (Dftt? 9 Lt fc <t v \ 

[0 0 3 0] *»WO»3taa(WlW\ EL»*^*SraR 

So 

[0 0 3 1 ] *3fc*m», S*W^tt*3t*^iR*tf* 
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fc36*#4Lv\, ^^-^ h^(omytm± 

fc&lmax ^5 8 0-63 OnmT?fc5*3te4&«3&*#* U 
[0 0 3 2] »<>f >^-tt, a*ttfctt«#*rW*L4 

v^i 5 7thyy^77^- R3 10 

[0 0 3 3] *Rtt*mr±, «*3H1*0*»IR3»SJB 5 ft 
[0 0 3 4] roj:3ft**a£»7-f^— Jifcfflv^s 

^ £ CJ;oT, C I Efe*M#{d*5V^T»*LV^x, y 

0. 5 — 2 0 urn Uf£k-ftl&£\<\ 20 
[0 0 3 5] tiELlm *WSteSfeSlx5 

^tdS»*Lv^ »Jt»tt. «S©«ASrSSCfe»i:rfi 

X7 p WOS^ aw*3»#Jh«*rj|(tia-cv^6 D 
[0 0 3 6] Jfcfcl, ^S^flEL^y-f^^T'W 30 

lETLaA^^iil^^-r^o ft:fe\ A^teSBtt 

fc**JiJ:*rtt&l,Tt>J:v\, *mA««tt\ IK*. 40 
[0 0 3 7] ^-^aAtlii LTfi. ^-/^ttAKi 

09*_tf, I TO (Jfi K— :/«{b>f V^^) , IZO 
(SE» K~ , ZnO, Sn02 % I 
nzOa ^S^t-ffelxSdS, Wfc I TO. I ZOtfS#* 
Ll\, I n 2 O3 i^t^SnOz CDS^itfi. 1 — 2 50 
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Owt%, «MC5 — 1 2wt%J&S#SLV\> I n 2 03^-T 
SZnOOg^itfl l-2 0wt%, 1${C5-1 2wt% 
^0*U\ ^(fc|:Sn, Ti, Pb^mit^XDm 

X\ mtVo»M.lzi,x iwt%«T^*ttT^Tt>J:v\ 

/H£A«ffi<£>J¥£fi\ *— A'&ASr+afrx.S— ^ 
K±©»S«:=flri-ixtfa<, a*. 10-5 0 0nnilg 

LT, 10— 3 0Q/D (MJ¥5 0 — 3 0 Onm) <£> I T 

o^^ffe>ixa 0 miikictem-fzm&Kte. ito^ 

ffl ua*J^fe#fiflC«r+»fcj«JBi-« ± 5 te, 

[0 0 3 8] *-/H£A«SW\ Ifffi§Ci:otfci 

l\ I TO, I Z OS^^^fifet^^^^ ^ ^S^rfflV^-S^ 
£\ £?£L<i*I n 2 O3 tcSnOa ^ZnOSrK-^ 

»*:y#j&s#*L<, ^^)fiAl*^ Lttt, 0. 1-4 

Attm $f^b<fio. 1-iow/cm 2 , #tc 

h 2 — 1 0 0 nm/min N 5 — 50 nm/min <£>©H 

[0039] i/rwu 4#{cSJPIi~^ fcco 

Ar, He, Ne, K r , Xef^ffiltif 

fflSO. 1-2 0PaSST^I/\ 
[0 0 4 0] l^ftAtltt, *'<v?fem. & 

[0 04 1] *Bt*ixS«^-aA««<Z>**tt3H.fc LT 

V\ ftl^fj, Li, Na, Mg, La, Ce N C 

a, Sr, Ba, Al, Ag, In, Sn, Zn, Zr 

LV\ ^A^ttm 0iJx.«Ag • Mg (Ag : 1~ 
2 0at%) , Al - Li (Li : 0 . 3 — 1 4at%) , 
In-Mg (Mg : 5 0-8 0at%) , A 1 • C a (C 
a : 5-2 0at%) *gi>W * 

[0 0 4 2] «^aA»ffi^>fiS;IR^^^y^ffiS:fflV^5 
r ^{cj:<9, ^R^ixfc^afeAattKtt. IfOS^ 

^mm^mx<Dmmm^±ir^ 0 y 
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[0 0 4 3] >^^y*«fefcJ:0»**ixfc«^aA«tt 

[0 0 4 4] Xs<*y?ti$<DXs<iy#jfX<DJEjj\$^ 0. 
1 — 5PaO*SHdSff*L< , KDei^^y^^^) 

9. ±EL i»«4gESr*r-rs«^ffiA««***^» 
i<0«36S 2 0 - 6 5 Pa • cm&Wfc-rj*K*fM£-t-5 
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[0 0 4 5] 

TNz, H2, Oz, C2H4, NHa^SStt^^^ft^ 

[0 0 4 6] LT^RFSM*ffiV>fcSJ^ 
jft^^y^ife*fc nTIBTfcS^, Mu-h^Wg 30 

g-C&tK DC*/*3/*ffi«rJ^aCfc3$S#£Ll\, D 

C^y^JSi^tAkLtfi, »*b<«0. 1-1 
OW/cm 2 , WlCO. 5-7W/cm 2 cD©IS^$?3: LV\> 
£f£, J&Rl'"- Mi5 — 1 0 Onm/min . #(C 10 — 5 
Onm/min G>jfiHJ& s i9P* LV\, 

[0 0 4 7] tfffiA*iiKt©»*|j: % l^ftAI:+ 
»R*.5-«fiUi©»Si:i-tbtfA<, 0. lnmJ^_L. 

ttftldlWIRttftV^, Btffttl 0 0-50 Onm@ 

&h -tints 40 
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Cftt^oT, R^MttrfrW BrBG>*#'<# — 
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[0 0 5 0] IE?L C*-^) ^itm^a 
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fl^% 4: JB V * a r i: # jj £ L V \, 
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«^aAJBi*^*3S»4:«r»»ta»frO**L*ix 
te, SA/lfcfclnmfiJLh. m*kmn2 OrwSk±t-t 

RBtt\ If, ftAlTl OOnmSS, «d^lS"e 1 OOnm 

Sft-CfcSo w<o±5*K»^ov^'rttffiA*|iS«S:2 

[oo5 7] m^ttz^ytm^m^izAW& 

JfefeORW-^ SSffi^^SbSf-iaiSJfejW* • 

[0 0 5 8] *?I«©W«E LSl^05g3t*^fi. 3S* 

©*3fctt4Mti:LTH:. Hittf. #P*6 3-2 6 4 6 
9 2^a^^BH^*nTV^aJ: 5* h V * (8-^fy 
y/7F) 7;^^^ (Alq3) ^O^JR^ftrfe 
#i¥6- 1 1 0 5 6 9-^4>$R (7x^7^ h =7 

±>>mmm . rae-n 4 4 5 6t&« (fi>77y 

-/vxrySiffi x ^bh¥6- 1 0 0 8 5 7^{&n. 

mmm^2-2 4 7 2 7 8 -^-^^^(C^^^ixTV^a J: 

5 *#Ktfe^3ti«-^^{f 5>na 0 ^(Offe. Ztucto 




11 



[0.0 5 9] S-fc, ieW^JSDTR»tbttS«^i£A«i 
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[0 0 6 2] Sfc, jEJL&A/i • IE?L»a»Ktt, «*. 
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fr, h!J7/-;H^ >f S ^V-^RWA^ r^y 

i^ttSt^rt^7/^i^, #yW7xyflt 

-e*5 0 r ft & ©ft*«tt 2 tK±Srft» Ut J: < , 

[0 0 6 3] IE?L^g<tIE?L^AS«. -biEcaffr&to 
So ^-/uftAStt (ito*) «^6>f* 

WKov^Tfi, EaaA*iSBS:2JiJEJLJiK^Si:t 1 {> 
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20 tnt>. m&mmbtiZo m^(ommm&^i&< 

bfcO, ^ ^ * y h • 84 Sr»ifc 5 1 5 r 

[0 0 6 6] C*tfe#»©JBricfcKffiH»feS:ffiV^aii 
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[0 0 6 9] <^JS0!l 1 >n-^y^f±f 7 0 5 9 #7 

[0 0 7 0] JfcM. A 1 hSrfflV^DC^y 

2 0 OnmOffSJCfiglRbfco wGO^t, ^^^^^/^td 
40 liAr»\ SAm^«5 0 0W. ^s>ha>*:£ 

*«4>f>'^a x Sffii^-^^y h(DgggSfi9 Ommt b 

[0 0 7 1 ] ^{d, b i zO^^-y y h t bT, DC 
*'<v*m^3:*). l^aAtfi^MMlOnm/nii 
n X\ 1 5 0nmC7)^:$tC^i^bfc o 
^(^fiArSrfflv\ Ty^JEfilPai: bfco SA 
tAlilOOW, Sffi • > hPfltt 8cmT*fcofc 0 

8 0 x 2 8 0 urn ) «:*J*-*-S J; 5J*Bk 
so L/z 0 -t bT N /^-^y^Sftfc*- ^ixAtffi^^ 




fciU UV/O3 ^SrtTofco 

[0072] ^{c, T^y * K*ft*u 7t MJy^ 

[0 0 7 3] Jfcvve, iBKtrAKKlc^nL. 
K«^>*«^^— KHSUT, «l*9£l x 1 o- 4 Pa« 

TS-cWEUt. ^lt, hy* 10 

T/l^ = 9i* (KIT. Alq3) &Mmi&1& 0 . 2 nm/s 
ec.^5 OnmOffSfc^LT, ®^-&Ai|&i2l • 

[0 0 7 4] »E«««:«ofc**, N, N ' - 

N, N ' -m-hyyV-4, 4' — i?7 5 
^-1, l f -\*7*=.A> (J£JLT. TPD) £^it31ft 
0. 2nm/sec."C3 5 nmCOj?: £ (C^3g L. ^— /U(63IJi 

[0 0 7 5] «E*i*«ot44, 4, 4* , 

4" - h y ^ (-N- (3 - ^f/V7x^;V) — 20 
x^/l'T ^ 7 ) h y ^m^yWT ^ V (m-MT DAT 
A) ^^♦ilS 0 . 2 nm/sec .T*4 0 nmCD® £ 

1 3 Onmt'feo/Co 

[0 0 7 6] *L"t\ ITOWti (^-/UriA* 
[0 0 7 7] SU<£>=J — xy^ig7 0 5 9if^^KJb 

6 Onm^±0>j£fi0>3te*5j;tM 8 OnmJ^T^JS 30 

Amax #S6 10rmu 7 OnmT'fcS, BASF?i 

gO^-yy^ ffdr^ ^ H±$[<7)CT- 1 irSrfi^L 



1-29747 

14 

[0 0 7 8] S«<D3te-bUi. **JE»B*5J:tf/*fc 

9 -&fc^rT*«E L # 7— W SrfEK b/c 0 

[0 0 7 9] ^(Dj~ 9CLtff»LfcfiEL^7-f 
>r^^W{^ii[SK®JES:HlSPL x 1 0mA/cm 2 C0— 
««-C*«BB«iS*fco tiELiilfti 8. 5V . 
4 5 0cd/cm 2 <£>^fe (3S3tfl6^:JfiS A, max = 4 6 Onm) 

<ois*355*B"e#fc. ir&myt&te. msti 7 icd/cm 

2 T\ &mM& x = 0 . 129, y = 0 . 105, 
SSftSPI*. »S3 lOcd/cni 2 T\ feJfi«*Sx = 0. 3 
40, y = 0. 625. fSfeSBftSM*. ®S 7 5 cd/cm 
2 T\ filWx = 0. 6 4 9, y = 0. 3 3 8 CO^^t 

[0 0 8 0] 

ELk<0J;3teU *38W^J:!9, Siftf** 
[HBotHtftRB] 

[Hli] ^otlEL^^-f^^K <£>«J&#J 

[»*©««] 
l l £t£ 

12 TFT (»lh7^*) 

1 3 Jfe^g 

1 4 fi&SS 

1 5 mmm 

1 6 if^Aii 

1 7 fflM 

1 8 /W£A«fli 

1 9 &mw 

20 Jft 

2 i — y^rsuf— m 

2.3 SW« 



[Hi] 

23 

21 22 \ 

, T | t[i L 

13 12 13 14 16 j i 
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